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Aim: To construct a type-2 diabetes specific quality of life (QOL) tool for Asian populations
that is valid and reliable across different ethnicities, languages, and socio-economic back-
grounds.
Methods: A focus group determined the domains affecting QOL in consultation with an
expert group. A pilot study was conducted to validate the Asian Diabetes QOL (AsianDQOL)
in English, Malay and Chinese–Mandarin. The World Health Organization Brief Quality of
Life Questionnaire (WHOQOL-BREF) was used for comparison. Exploratory factor analysis
(EFA), reliability analysis (RA) using Cronbach’s alpha, test–retest reliability, and confirma-
tory factor analysis (CFA) using structural equation modeling (SEM) was undertaken using
the statistical software IBM SPSS Statistics version 20.
Results: EFA with eigenvalues (>1) and factor loadings 0.3 for English and Malay language
demonstrated 21 items (5 components). CFA (English version) confirmed the model (CMIN
201.08, p-value 0.071, GFI 0.88, RMSEA 0.036, CFI 0.978). CFA (Malay version) confirmed the 5-
factor model (CMIN 189.39, p-value 0.085, GFI 0.937, RMSEA 0.025, CFI 0.987). The Cronbach’s
alpha scores (English version) were 0.917, 0.818, 0.816, 0.749 and 0.719, respectively. The
Malay version scored 0.833, 0.819, 0.816, 0.775, 0.673, respectively, whilst the Chinese/
Mandarin version scored 0.890, 0.719, 0.826, 0.862 and 0.759, respectively. Test–retest
reliability showed Pearson correlation of 0.600 (English version), 0.700 (Malay version)
and 0.500 (Chinese–Mandarin version). A scoring system was generated based on the
25th, 50th and 75th centiles for all the three languages.
Conclusion: The AsianDQOL is a valid, reliable and stable tool for assessing QOL in multi-
ethnic and multi-lingual T2DM Asian populations.
# 2015 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Diabetes mellitus (DM) is a growing worldwide epidemic and
Asia will bear 60% of the world diabetic population [1].
Malaysia is a multi-ethnic, multi-cultural and multi-religious* Corresponding author. Tel.: +60 355146367/+60 122030420; fax: +60
E-mail address: khalid.kadir@monash.edu (B.A.K. Khalid).
http://dx.doi.org/10.1016/j.diabres.2015.02.009
0168-8227/# 2015 The Authors. Published by Elsevier Ireland Ltd. This
creativecommons.org/licenses/by-nc-nd/4.0/).country in South-east Asia experiencing the diabetic epidem-
ic. The first National Health and Morbidity Survey (NHMS I) in
1986 showed the prevalence of DM to be 6.3% that has
increased to 8.3% in 2006 [2], and escalated to 22.6% by 2010 [3].
Quality of Life (QOL) is defined by the World Health
Organization (WHO) as ‘‘an individual’s perception of his/her 355146001.
 is an open access article under the CC BY-NC-ND license (http://
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[4]. Generic tools cover a range of QOL dimensions in a single
questionnaire while disease specific tools measure only
relevant dimensions pertaining to the specific illness [5,6].
DM has profound effects on the social, psychological and
physical well being of a person making the management of DM a
complex and tedious process for both the patient and the health
care professionals. Before the development of QOL tools,
biochemical or clinical assessment were the only indicators
of disease outcome. These measures do not reflect the
psychological and social state of the patient. Psychosocial
impact of DM is one of the five strongest predictors of mortality
in diabetic patients, surpassing the importance of clinical and
physiological variables [7]. However, QOL measurement
remains elusive with many contributing factors that are
dependent on the individual’s perception. The challenge lies
in accurately reflecting subjective perception of QOL into
objective scores for assessment. In order to do this, the tool
must be sensitive and relevant to the local population as
different languages, races, cultures, socio-economic progress
and religious beliefs within the population can have a
significant direct or indirect effect on the QOL.
Ethnic disparities are important in determining the preva-
lence, care, treatment outcomes and QOL of diabetics as
shown by many international studies including the San
Antonio Heart Study (SAHS) [8–11].
A population-based study in Singapore reported that
ethnicity is an important factor influencing QOL [12]. This
study was conducted across a multiethnic sample sharing the
same sociocultural background similar to Malaysia. The
Medical Outcome Study Short form 36 (SF-36) were used
[13,14]. The SF-36 English and Mandarin versions were
previously validated for use in Hong Kong and Singapore
[15,16]. The SF-36 Mandarin version is a direct translation of
the English version [16]. The constructs of the questionnaire
were mainly based on these Western populations and may not
be accurate in the Asian population. A focus group to review
the construct of SF-36 as part of the local QOL conceptual
measurement will strengthen the usage of this tool [17]. Both
questionnaires used in the study were not disease-specific.
The Chinese population answering the SF-36 in Chinese was
thus not assessed for their cultural differences. In Malaysia,
the population is almost similar but there are 65% Malays, 25%
Chinese and 10% Indian and others. Many Malaysians,
irrespective of their ethnicities, are educated in English and
are highly westernized. However, there are also Chinese who
are educated in Mandarin and retain their values similar to the
Indians who were brought up in Tamil schools. The preferred
language usually reflects their cultural values. The early
education medium will influence the perception, cognition,
behavior and lifestyle of the individual regardless of ethnicity.
Having this in mind, we decided to develop a new diabetes
QOL tool in English so as to be able to incorporate the different
ethnic groups (Malay, Chinese and Indian) to gain their input
in the construction of this tool.
We choose the Malaysian population because it gives a fair
representation of the diverse composition of different ethnic
groups similar to many countries in Asia.
The primary aim is to construct a DM-specific QOL tool built
specifically for the Asian population, which is valid, sensitiveand reliable across different ethnicities, languages, and socio-
economic backgrounds.
2. Methods/design
Ethnics clearance was granted by the Monash University
Human Research Ethics Committee (MUHREC), approval no.
CF2630–2011001537. Written informed consent was obtained
from all participants.
2.1. Construction of the questionnaire
The questionnaires were constructed based on focus group
discussions. The English language focus group consisted of 30
subjects with T2DM. Ten subjects were of Malay ethnicity, 10
Chinese and 10 Indians. They were of different gender, age
groups, duration of DM and socio-economic background with
English as their common mode of communication. Individual
interviews were conducted to assess factors that they felt
would affect their QOL in terms of priority. The Malay language
focus group consisted of 10 individuals (6 Malays, 2 Chinese and
2 Indians). The same interview process as for the English
language was conducted. The Chinese–Mandarin focus group
comprised of 10 Chinese participants. They were mainly
Chinese-educated and preferred Mandarin as their main
language of communication. The English focus group members
were different from the other two languages. The expert group
consisting of two endocrinologists, general practitioners, a
public health expert and a diabetic nurse were sought on the
factors that could affect a patient’s QOL. The primary role of the
expert group is to edit and supervise the development process.
The content of the new QOL tool focused on the important
measures of QOL in East Asia population. Existing QOL
questionnaires such as the Diabetes Quality of Life Clinical
Trial Questionnaire Revised (DQLCTQ-R), Diabetes Specific
Quality of Life (DSQOL), Audit of Diabetes Dependent Quality of
Life (ADDQoL), SF-36 and World Health Organization Quality of
Life Brief (WHOQOL-BREF) were used as references [13,18–29].
An initial questionnaire in English and Malay language were
drafted based on findings of the focus group discussion. This
initial draft comprised of 30 questions. The choices of answers
were in a 5-point rating scale ranging from ‘‘very dissatisfied’’
to ‘‘very satisfied’’. Each answer was given a score. As part of
the face validation, the expert group panel commented on the
structure of the questions, the choices of answers provided and
the relevance of question to our local population. Multiple
revisions were made based on the feedbacks and the final draft
of the English and Malay language consisted of 21 questions
altogether. The initial Chinese–Mandarin version had 25 items
in total and 7 items were later removed due to repetition, vague
structure and being less important. Subjects participated in the
focus group were excluded from participation in the pilot study
for validation purpose.
2.2. Validation of the Asian Diabetes Quality of Life
(AsianDQOL) questionnaire in English
A pilot study was conducted and the WHOQOL-BREF edition
2004 in English was co-administered for comparison [30].
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and reliable in chronic diseases such as DM [30,31]. It is also
available in English, Mandarin and Malay language [32,33].
Permission was obtained from the WHOQOL group. A total of
136 subjects were recruited. Inclusion criteria were patients
with T2DM with or without pharmacological treatment, above
18-years-old have, completed at least primary education and
is able to give written consents. Exclusion criteria were
subjects with concurrent Parkinson’s disease, Alzheimer’s
disease, dementia or severe visual impairment, or with mental
illness and unable to give valid consents. Subjects were
recruited from the Monash University Research Centre in
Selangor and Johor Bahru, Tropicana Medical Centre in
Selangor, Johor Bahru general hospital, Mahmoodiah govern-
ment polyclinic in Johor Bahru, and private general practi-
tioner clinics in Johor Bahru.
Subjects recruited were English-educated of different
races, gender, religion and socio-economic background resid-
ing in Malaysia. Basic demographics data collected are shown
in Table 1. Medical history taken covers concomitant medical
illness, years of having DM, drug and surgical history. PhysicalTable 1 – Demographic, co-morbidities and treatment character
Characteristics English Mal
No. (%) No. 
Gender 
Men 87 (64) 157 (
Women 49 (36) 96 (
Marital status 
Married 120 (88) 226 (
Single 16 (12) 13 (
Others 0 (0) 14 (
Mean age + SD (year) 53  11 53 
Education level 
Secondary school 54 (40) 109 (
Tertiary and above 82 (60) 143 (
Occupation 
Working full-time 77 (57) 134 (
Working part-time 15 (11) 14 (
Unemployed/not working 13 (10) 40 (
Retired 31 (23) 65 (
Duration of DM (year) 16 14 
Co-morbidities
Hypertension 73 (54) 146 (
Hyperlipidemia 66 (49) 115 (
Cardiac disease 36 (27) 39 (
Visual problems 31 (23) 79 (
Nerve problems 42 (31) 75 (
Sexual dysfunction 35 (26) 69 (
Peripheral vascular disease 0 (0) 5 (
Renal problems 5 (4) 8 (
Erectile dysfunction 40 (46) 64 (
Vaginal problems 6 (12) 18 (
Type of treatment for DM 
Diet therapy alone 7 (5) 22 (
Oral pills only 87 (65) 143 (
Insulin only 8 (6) 20 (
Oral pills and insulin 29 ((22) 45 (
Not on any treatment 2 (2) 3 (
Diet therapy and pills 0 (0) 0 (examination was done to assess blood pressure, height,
weight and signs of diabetic complications. Subjects were
given both questionnaires to fill in an area provided to respect
their privacy. The questionnaires were given randomly with
no specific order of presentation to avoid order effect. The
same sets of questionnaires were given to them between 2
weeks to 4 weeks period.
2.3. Validation of the AsianDQOL (Malay/Indonesia)
language and AsianDQOL Chinese (Mandarin) language
A total of 253 patients with T2DM of different ethnic groups
were recruited for validation of the Malay language version.
Inclusion and exclusion criteria remained the same as for the
validation in the English language version. Medical history and
physical examination was done as previous. Subjects then
completed the AsianDQOL (Malay) and the same cohort of
patients retested on the same questionnaire in 2 weeks to 4
weeks period.
The validation of the AsianDQOL Chinese language in
Mandarin involved 62 subjects. They were retested in less thanistics of the English, Malay and Chinese–Mandarin groups.
ay Chinese Mandarin Significance
(%) No. (%) p < 0.05
0.840
62) 36 (58)
38) 26 (42)
0.003
89) 49 (79)
5) 8 (13)
6) 5 (8)
 11 58  12 0.870
0.740
43) 24 (39)
57) 37 (60)
0.001
53) 22 (36)
6) 6 (10)
16) 4 (7)
26) 30 (48)
12 0.470
58) 47 (76) 0.011
46) 39 (63) 0.048
(15) 13 (21) 0.030
31) 22 ((36) 0.11
30) 15 (24) 0.62
27) 10 ((16) 0.19
2) 3 (5) 0.05
3) 2 (3) 0.96
41) 7 ((19) 0.02
19) 6 (24) 0.42
0.02
9) 0 (0)
(61) 46 (74)
9) 1 (1)
19) 11 (18)
1) 3 (5)
0) 1 (2)
Table 2 – EFA: principal component analysis (English
version).
Component
1 2 3 4 5
Financial
Future medical expenses 0.904
Medical cost 0.897
Financial burden family 0.843
Medical expenses
difficulties
0.840
Financial burden 0.799
Diet
Eating habits 0.756
Satisfied diet 0.065
Sad about diet 0.692
Left out 0.675
Enjoy diet 0.630
Burden diet 0.500
Memory and cognition
Recent recall 0.873
Old recall 0.773
Memory 0.799
Recognition 0.713
Energy
Quality of work 0.871
Activities 0.871
Weak tired 0.561
Relationship
Relationship with partner 0.876
Sexual problem 0.874
Sexual desire 0.669
Rotation: Varimax with Kaiser normalization. Rotation converged
in 6 iterations.
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validate the English version was applied to the Malay and
Chinese Mandarin versions as well. Subjects recruited for
validation of the English version were different from those in
the Malay and Chinese Mandarin group.
2.4. Statistical analysis
Data gathered were analyzed using the statistical software
IBM SPSS version 20 for validation of the questionnaires.
Exploratory factor analysis (EFA) to uncover the underlying
structure of a large set of variables was done. Data suitability
was tested using the Kaiser Meyer Olkin (KMO) measure of
sampling adequacy and Bartlett’s test of sphericity. Factors
were extracted using the principal component method with
Varimax rotation and Kaiser’s criteria of eigenvalue >1.
Reliability analysis for internal consistency was tested by
measuring the Cronbach’s alpha coefficient value. A value of
0.7 is considered as showing adequate internal consistency.
The stability of the tool was measured using the Pearson
correlation coefficient for test–retest reliability. Concordant
reliability was carried out by comparing the reliability
coefficient of the new tool to WHO-QOL BREF. Subjects were
given both sets of questionnaire to complete with no specific
order. Confirmatory factor analysis (CFA) using structural
equation modeling (SEM) was done to confirm the factor
structure of the model.
3. Results
Demographic data of the 136 subjects recruited for the English
version are depicted in Table 1. Eighty-seven subjects were
men (64%) and 49 (36%) women. The mean age was 53.7 and
duration of DM was 16 years (Table 1).
Some differences were present for hypertension (p < 0.05),
hyperlipidemia (p < 0.05), cardiac disease (p < 0.05), and
erectile dysfunction (p < 0.05) (Table 1). Demographic data
for the Malay language and Chinese–Mandarin language group
were depicted in Table 1.
KMO measure for sampling adequacy for English language
was 0.761, Malay language 0.798 and Mandarin 0.653. The
Bartlett’s test of sphericity showed significant p-value for all
the three languages indicating that the sample size was
adequate for factor analysis.
EFA of the English version showed 21 items and 5
components (Table 2). CFA confirmed the model fit (Fig. 1)
(CMIN 201.08, p-value 0.071, GFI 0.88, RMSEA 0.036, CFI 0.978)
(Table A1). Reliability analysis showed component on financial
(5 items) scored 0.917, energy levels (3 items) scored 0.818,
memory and cognition (4 items) scored 0.816, relationship (3
items) scored 0.749 while diet (6 items) scored 0.719 (Table 5).
Analysis done on the total score (English) showed a non-
normal distribution, the median score 81, the 25th centile
score 74 and 75th centile 88. Based on this, it was decided that
for the AsianDQOL (English), a score of 74 points and below is
considered poor, 75–81 moderate, 82–88 good and above 88
points is excellent QOL.
Subsequently, EFA for the Malay language demonstrated 21
items and 5 components (Table 3). CFA confirmed the 5-factormodel (Fig. 2) (CMIN 189.39, p-value 0.085, GFI 0.937, RMSEA
0.025, CFI 0.987) (Table A1). The component on financial scored
0.833, energy levels scored 0.819, memory and cognition
scored 0.816, relationship scored 0.775 and diet scored 0.673
(Table 5). The scores from the Malay language were also non-
normal with a median of 85, 25th centile of 76, and 75th centile
91 points. The AsianDQOL (Malay) scoring system of 76 points
and below is considered poor, 77–85 moderate, 86–91good and
above 91 points is excellent QOL, almost similar to that for the
English AsianDQOL scoring system.
EFA for the Chinese–Mandarin version showed 5 compo-
nents with 18 items (Table 4). Component on financial
concerns (6 items) scored 0.890. Component on relationship
(3 items) scored 0.862, memory (2 items) scored 0.826, diet and
activities (4 items) scored 0.759, the final component on energy
levels (3 items) scored 0.719 (Table 5). CFA could not be
performed due to small sample size. The scoring system of the
AsianDQOL Chinese (Mandarin) was also non-normal with the
median 71, 25th centile 65, and 75th centile 80. Scores below 65
points is poor, 65 to 70 moderate, 71 to 79 good and above 80
points is excellent QOL.
Significant differences were seen in the Cronbach’s Alpha
score of the three languages. The component of diet and eating
habits were significant in both the English language and
Chinese–Mandarin versions but were not in the Malay
language. Differences between the three languages in terms
Fig. 1 – Confirmatory factor analysis for English language.
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retest reliability with minimum of at least 6 weeks apart for
the English, Malay and Mandarin languages were 0.600, 0.700
and 0.500, respectively ( p < 0.01). Correlation coefficient of 0.5
and above indicates good correlation.
Concordant validity was performed with WHO-QOL
(BREF). Domain 1 on physical health was compared to self-
care domain of AsianDQOL and showed correlation coeffi-
cient of 0.493 while domain 2 of WHO-QOL (BREF) on
psychological issues matched against emotional domain on
AsianDQOL showed correlation coefficient of 0.520. Domain 3
of WHO-QOL (BREF) on social relations was compared to
domain on relationships of AsianDQOL and showed correla-
tion coefficient of 0.387. Overall correlation coefficient
comparing the new AsianDQOL to the WHO-QOL (BREF)
was 0.612 ( p < 0.01).
4. Discussion
The present study described the development of a new quality
of life assessment tool in English, Malay and Chinese–
Mandarin language based on South East Asian population.
This resulted in 3 different questionnaires in English, Malay
and Mandarin language and not one questionnaire translated
into different language. The study design was unique because
the core focus was on generating a new quality of lifemeasurement tool that was constructed based on the different
ethnic groups and their lingua franca in South East Asian
population. The construct of the AsianDQOL was developed
based on in-depth focus group interviews. The focus group for
the English language version consisted of T2DM subjects of
different ethnicities, religion and socio-economic background
with English as their lingua franca. The focus group for the
Malay version comprised of T2DM of different ethnicities
(Malay, Indian and Chinese) with Malay as their preferred
language. AsianDQOL takes into consideration the effects of
different culture, religion and beliefs on QOL and will play a
significant role in diabetes management in terms of reflecting
a more accurate QOL.
In Asia, food and eating have complex meanings and
implications for different population but in general the activity
of eating is viewed in the context of social bonding and
interaction, good health, valued leisure activity often involv-
ing close friends and family member [34]. The Asians
consumes a much higher proportion of carbohydrates that
are high in glycemic index such as white rice, noodles and
white bread compared to non-Asian populations [35]. The
items in our diet component were mainly referring to
carbohydrate rich diet that is detrimental to sugar control.
As such, people living with diabetes are frequently advised not
to consume carbohydrate in their diet. However, for Asians,
this has a significant impact on their daily living, life
satisfaction and their perception of quality of life.
Table 3 – EFA: principal component analysis (Malay version).
1 2 3 4 5
Financial
Future medical expenses 0.822
Medical cost 0.660
Financial burden family 0.814
Medical expenses difficulties 0.721
Financial burden 0.747
Diet
Sad about diet 0.772
Left out 0.757
Worry about diet 0.518
Burden diet 0.642
Memory and cognition
Recent recall 0.839
Old recall 0.808
Memory 0.771
Recognition 0.695
Energy
Quality of work 0.810
Activities 0.683
Weak tired 0.805
Lack of energy 0.713
Relationship
Relationship with partner 0.748
Sexual problem 0.875
Sexual desire 0.858
Relationship with family 0.520
Rotation: Varimax with Kaiser normalization. Rotation converged in 6 iterations.
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and not comfortably discussed in public. A study on sexual
behavior and dysfunction help seeking patterns across urban
populations in China, Taiwan, South Korea, Japan, Thailand,
Singapore, Malaysia, Indonesia and the Philippines found that
although sexual dysfunction is prevalent, but socio-cultural
factors seem to prevent the afflicted individuals from seeking
treatment [36]. Self-reported questionnaire is still the best way
to capture such delicate information [36,37].
All the five newly developed subscales (English) had high
degree of internal consistency with 3 components showing
coefficients of >0.8 while the other two components are >0.7.
The high degree of factor analysis and internal consistency
confirmed the uniform construct of the questionnaire. As for
the Malay language version, only one subscale (Diet) scored
0.673, which indicates that this component although showing
substantial importance in the other languages may not be the
case among Malay speaking population. All the five subscales
for the Mandarin version showed high internal consistency
with 3 components showing coefficients >0.8 while the other 2
components scored >0.7.
In our study, we found that the components of the three
languages were different highlighting the differences in the
perception on quality of life. The perception of quality of life
was not only influenced by ethnicity but also the lingua
franca. This finding is unique and could be contributed by
westernization. In Asia especially South East Asia, there is a
strong element of Western culture influence or westerniza-
tion likely due to the history of colonialism. Westernization
represents a lifestyle or behavioral approach to health inepidemiology [38]. There is limited data on the impact of
westernization on the perception of QOL in a multi-ethnic
population. The preferred language of the subject reflecting
his or her upbringing may determine the impact of westerni-
zation. Those who preferred English language tend to be
English educated locally or overseas and have a higher
exposure to western culture and lifestyle compared to the
more traditional group who are still following local customs,
lifestyles and beliefs. Malaysia’s population is of the different
ethnic group composition. The education system in Malaysia
practices multi-lingual concept resulting in a majority of
Malaysians who are proficient in more than one language for
example Malay language and English or Malay language and
Mandarin. Their preferred language is mainly influenced by
the medium education and influence of family and social
network.
The total score for AsianDQOL is unique to the respective
language. The total score is the summation of scores obtained
from all the components. This will allow the clinician/doctor
to know which components contributed to the poor quality of
life or vice versa. The total score can also be used to classify
patient’s global quality of life score i.e. ‘‘Poor quality of life’’ or
‘‘good quality of life’’ for clinical assessment purposes.
However, this scoring system was based on a small sample
and a cross-sectional study with larger sample size is currently
in progress to verify the scores.
The AsianDQOL is more suitable for use in Malaysian
population compared to DQOL, DQLCTQ-R and DSQOLS
because it is disease specific and was constructed based on
the Malaysian population. We also recruited subjects of
Fig. 2 – Confirmatory factor analysis for Malay language.
Table 4 – EFA: principal component analysis (Chinese/Mandarin version).
1 2 3 4 5
Financial
Future medical expenses 0.807
Medical cost 0.835
Financial burden family 0.803
Medical expenses difficulties 0.799
Financial burden 0.847
Burden to family 0.588
Diet and activities
Sad about diet 0.586
Left out 0.917
Activities 0.699
Burden diet 0.675
Memory and cognition
Recent recall 0.880
Recognition 0.887
Energy
Quality of work 0.565
Weak tired 0.782
Lack of energy 0.796
Relationship
Relationship with partner 0.721
Sexual problem 0.929
Sexual desire 0.930
Rotation: Varimax with Kaiser normalization. Rotation converged in 6 iterations.
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Table 5 – Reliability analysis of AsianDQOL using
Cronbach’s alpha.
Component Cronbach’s
Alpha score
No. of
items
English
Financial aspects 0.92 5
Energy levels 0.82 3
Memory 0.82 4
Relationships 0.75 3
Diet 0.72 6
Malay
Financial aspects 0.83 5
Energy levels 0.82 4
Memory and cognition 0.82 4
Relationships 0.78 4
Diet 0.67 4
Chinese/Mandarin
Financial aspects 0.89 6
Relationships 0.86 3
Memory 0.83 2
Diet and activities 0.76 4
Energy levels 0.72 3
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of our local population.
We found acceptable correlations between AsianDQOL and
WHO-QOL (BREF) domains of physical health, psychological
aspects and social relations. The QOL score for each language
were determined based on the 25th, 50th and 75th centile. The
score varied stressing that there are differences between the
three languages even though the subjects were from the same
country. However, this scoring system will need to be
confirmed in larger studies. A population based, cross-
sectional study is currently ongoing in 3 different states in
Malaysia.
The study demonstrated that across different ethnicities
and languages, there are significant differences in factors
determining QOL. In the English and Chinese (Mandarin)
group, the components of diet and eating habits were
shown to have a significant impact on QOL whereas in the
Malay language group this component did not achieve a
significant impact. We also found that there were differ-
ences in the number of items across the 3 languages. This
support our theory that subjects of the same ethnic group
but of different language group think differently and this
was reflected in their perception of QOL. The Chinese–
Mandarin language group was smaller in number and this
could have effect on the outcome. MacCallum et al. [39]
concluded that aspect of sampling (small size) that has
detrimental effect receives a low weight if the communali-
ties are high (above 0.6). Results from the analysis showed
that the communalities for the Chinese–Mandarin group
were all above 0.7 minimizing the effect of sample size. The
KMO and Bartlett’s test showed adequate sample size for
factor analysis [40].
Factors such as financial issues, memory and cognition
that were significant in all the three study groups were not
discussed much in existing questionnaires. The strength of
this study is the ability of AsianDQOL to resolve the limitationsfaced by other QOL tools in a multi-ethnic population credited
to the availability in different languages and the core construct
of the tool based on Asian population from different levels of
socio-economic background. Our findings were based on
Malaysian population of different ethnicities and cannot be
applied to other Asian population until further studies are
done to assess the suitability in the 3 languages.
In order to further improve the AsianDQOL and assess the
suitability for use in Asians outside of Malaysia, studies are
currently ongoing in Asian population living in Australia,
Singapore and Indonesia using the 3 languages.
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Novelty statement
This study has successfully developed the first valid and
reliable quality of life assessment tool for patients with type-2
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sensitive across different ethnicities, languages, and socio-
economic backgrounds. In view of the rising number of
diabetics in Asia, this tool will be able to accurately reflect the
quality of life and play a vital role in improving the clinical
management of diabetes mellitus.
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Table A1 – CFA: summary of goodness-of-fit for English and Malay language.
Recommended value [35] English Malay
Model chi-square (p-value) p > 0.05 201 ( p = 0.07) 189 ( p = 0.09)
Degree of freedom 173 164
Root mean square error of approximation (RMSEA) Less than 0.07 0.036 0.025
Goodness of fit (GFI) Values greater than 0.95 0.88 0.94
Comparative fit index (CFI) Values greater than 0.95 0.98 0.99
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